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(54) A connector for a printed circuit board and a production method therefor 



(57) A connector for a printed circuit board compris- 
ing a board-shaped housing (1) with windows (2) and 
connecting terminals (3) arranged for the windows (2). 
An intermediate part (3a) of each connecting terminal 
(3) is fixed to a housing part (1a) at an edge of the win- 
dow (2), and a contacting part (3b) of the connecting 
terminal (3) is arranged so that it can undergo elastic 
deformation in the window (2) in the direction of thick- 
ness of the housing (1) near the top of the housing (1). 
The external end of the connecting terminal (3) is 
formed as a lead (3c). and the connecting terminal (3) is 
provided with a reinforcing lead (3d) that extends from 
the intermediate part (3a) towards the bottom of the 
housing (1) in the window (2). If necessary, a reinforcing 
frame (4) is embedded in the housing (1). A production 
method thereof is indicated by example, wherein con- 
necting terminals (3) and a frame (4) being connected 
together are press-formed, and they are integrally 
molded with the housing (1), then the connecting termi- 
nals (3) and the frame (4) are disconnected from the 
rest. 
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Description 

[0001] The present invention relates to improvements 
in a connector for a printed circuit board that is used to 
connect, for example, two printed circuit boards or a 
printed circuit board and an SIM card, etc. 
[00021 Up to the present, for example, a connector 
shown in Fig. 10A and Fig. 10B has been known as a 
connector of this kind. It comprises a board-shaped 
housing 51 with receiving holes 52 and connecting ter- 
minals 53 arranged in these receiving holes 52 (for 
example, refer to JP-B- 8- 321353). Each connecting 
terminal 53 has an intermediate part 53a that is fixed to 
the housing near the edge of the receiving hole. The 
internal end of the connecting terminal 53 is bent into 
the shape of an inverted V to form a contacting part 53b. 
The external end of the terminal 53 extends out of the 
housing 51 to form a lead 53c. This connector is surface 
- mounted on a printed circuit board 54 by the above- 
mentioned leads 53c. The above-mentioned contacting 
parts 53b undergo elastic deformation in the direction of 
thickness of the housing (the vertical direction in Fig. 
10B) to be pressed against and contact contacting parts 
of a counterpart such as a printed circuit board and an 
SIM card. In this way, the connector establishes 
mechanical connection and electric connection 
between two printed circuit boards (hereinafter referred 
to as board to board connection) or between a printed 
circuit board and an SIM card or the like (hereinafter 
referred to as board to card connection). In the present 30 
specification, an SIM card or the like includes SIM card, 
PC card and IC card. 

[0003] In such a connector, a pressing contact force 
given by a counterpart 55 such as a printed circuit board 
or an SIM card or the like is transmitted via the connect- 35 
ing terminal 53 to concentratedly work on a fixed part or 
a contact pact of the lead 53c and the housing 51 on the 
printed circuit board 54. However, when leads 53c are 
made smaller and thinner, concentrated stresses 
caused by the above-mentioned pressing contact forces 40 
tend to cause troubles, for example, cracks generated in 
a fixed part of a lead 53c on the printed circuit board 54 
and resulting failure of connection. Moreover, as the 
housing 51 must have a sufficient strength, it is not easy 
to make the housing 51 smaller or thinner. This, in turn, 45 
hinders efforts of reducing the size of appliances that 
use a connector of this kind to make board to board con- 
nection or board to card connection. 
[0004] One objective of the present invention is to pro- 
vide a connector for a printed circuit board wherein con- so 
necting terminals are supported on a printed circuit 
board even inside the housing by means of reinforcing 
leads so as to lessen concentrated stresses exerted to 
the leads and the housing by pressing contact forces, 
prevent any damages to the leads, achieve reduction in ss 
size and thickness of the leads, achieve reduction in 
size and thickness of the housing, and in turn, achieve 
reduction in size of applies using such a connector. 



[0005] To accomplish the above- me niioned objective, 
a connector for a printed circuit board of the present 
invention comprises a board - shaped housing with win- 
dows, and connecting terminals that are arranged in 
5 relation with these windows, have an intermediate part 
fixed to a part of the housing at an edge of the window, 
have a contacting part being formed at the internal end 
and being formed so that it can undergo elastic defor- 
mation in the direction of thickness of the housing in the 
w window near the top of the housing, have a lead formed 
at an external end, and have a reinforcing lead extend- 
ing from the intermediate part towards the housing bot- 
tom in the window. 

[0006] This connector is surface-mounted on a printed 
15 circuit board by its leads. Its contacting parts undergo 
elastic deformation in the direction of thickness of the 
housing to be pressed against and contact contacting 
parts of a counterpart, printed circuit board or SIM card 
or the like. In this way, the connector establishes board 
20 to board or board to card mechanical connection and 
electric connection. The pressing contact forces that are 
exerted by the counterpart, printed circuit board or SIM 
card or the like, work, via the connecting terminals, on 
the fixed parts or contact parts of the leads of the con- 
c necting terminals and the housing on a printed circuit 
board. The pressing contact forces also work on the 
fixed parts or contact parts of the reinforcing leads on 
the printed circuit board, and by that portion, the con- 
centrated stresses on the leads and the housing are 
reduced. This prevents damages to the leads, making it 
possible to reduce size or thickness of the leads, and in 
turn, to reduce size or thickness of the housing. 
[0007] In the connector for a printed circuit board 
according to the present invention, connecting terminals 
are also supported on a printed circuit board on the win- 
dow side by means of reinforcing leads. Because of this, 
the connector for a printed circuit board of the present 
invention reduces the concentrated stresses on the 
leads and the housing exerted by the pressing contact 
forces of the counterpart, printed circuit board or SIM 
card or the like, prevents damages to the leads and 
allow reduction in size and thickness of the leads, and in 
turn, promotes reduction in size and thickness of the 
housing. This makes it possible to reduce the size of 
appliances using the connector. In particular, the 
present invention is extremely effective in promoting 
reduction in size of portable appliances such as porta- 
ble telephone and digital video camera recorder. 
[0008] In the following, some embodiments of the 
present invention will be described with reference to the 
drawings. 

Fig. 1 is a sectional view along the line A-A of a con- 
nector for a printed circuit board of the first embod- 
iment shown in Fig. 2. 

Fig. 2 is a plan view of the first embodiment. 
Fig. 3 is front view of the first embodiment. 
Fig. 4 is a left side view of the first embodiment 
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Fig. 5 is a transverse sectional view of the first 
embodiment. 

Fig. 6 is a reduced plan view showing the produc- 
tion method of the first embodiment. 
Fig. 7 is an enlarged sectional view around a con- s 
necting terminal of the first embodiment. 
Fig. 8 is a diagram of the second embodiment and 
a counterpart of Fig. 1. 

Fig. 9 is a diagram of an embodiment wherein no 
frame is embedded, and is a counterpart of Fig. 5. io 
Fig. 1 0A is a plan view showing a conventional con- 
nector. 

Fig. 1 0B is a sectional view along the line B-B of 
Fig. 10A. 

15 

[0009] Fig. 1 through Fig. 4 show a connector for a 
printed circuit board according to the first embodiment. 
This connector connects a printed circuit board P built in 
a portable telephone and an SIM card C of GSM stand- 
ard that stores, for example, personal data. It is a board 20 
to card connector. 

[0010] In these diagrams, 1 denotes a board-shaped 
housing made of an insulating material, for example, a 
heat resistant resin or the like. This housing is provided 
with a total of six windows 2, two rows x three columns. 25 
In each window 2. a connecting terminal 3 is provided. 
The connecting terminal is made of, for example, a cop- 
per alloy, is given gold plating, etc. when necessary. 
This connecting terminal 3 has an intermediate part 3a 
that is fixed to a housing part 1a at the edge of the win- 30 
dow. The internal end of the connecting terminal 3 is 
bent into an inverted V shape in the window 2 to form a 
contacting part 3b. The external end of the terminal 3 
extends out of the housing 1 to form a lead 3c. With this 
configuration, the contacting part 3b can undergo elas- 35 
tic deformation in the direction of thickness of the hous- 
ing (the vertical direction in Fig. 1) through elastic 
deformations of a cantilever part of the terminal 3 pro- 
truding from the housing part 1a and the inverted-V- 
shaped portion. The external end of the connecting ter- 40 
minal 3 is formed into the lead 3c, and when the con- 
nector is placed on the printed circuit board, the lead 3c 
is substantially coplanar with the bottom of the housing 
1 and almost contacts the printed circuit board. The 
shape of the lead 3c may be any of so-called gull wing 45 
type, bat lead type, J -vend type and other types. 
[001 1 ] The above-mentioned connecting terminal 3 is 
integrally provided with reinforcing leads 3d, 3d that 
extend from the intermediate part 3a towards the bot- 
tom of the housing in the window 2. When the connector . so 
is placed on the printed circuit board, these reinforcing 
leads 3d, 3d are almost coplanar with the bottom of the 
housing 1 and almost contact the printed circuit board P. 
This reinforcing lead 3d may be soldered onto the 
printed circuit board P, and in this case, the strength of 55 
fixation of the connector onto the printed circuit board P 
is increased. Moreover, as the top ends of the reinforc- 
ing leads 3d, 3d are located in the window 2, heating 



can be done easily when refiow soldering is used, and 
reliably fixation can be accomplished. When seen in a 
plan view, these reinforcing leads 3d, 3d are arranged 
almost symmetrically on both sides of the connecting 
terminal's part extending towards the contacting part 
3b. This arrangement is desirable because the pressing 
force exerted to the contacting part 3b by an SIM card C 
is balanced with the reactions exerted to the two rein- 
forcing leads 3d, 3d by the printed circuit board P. This 
arrangement, however, is discretionary. The number 
and arrangement of reinforcing lead 3d formed on one 
connecting terminal are also discretionary. 
[0012] As shown in Fig. 5, a reinforcing frame 4 is 
embedded in the housing 1 of the above-mentioned 
connector. This frame 4 comprises transverse frames 
4a, 4a that are embedded along sides from which no 
leads 3c of the connecting terminals 3 are protruding 
and a longitudinal frame 4 b that is embedded in a cen- 
tral portion of the housing 1 between opposing- windows 
2 and connects the above-mentioned transverse frames 
4a, 4a. If necessary, the transverse frames and the lon- 
gitudinal frame are provided with a reinforcing rib. More- 
over, if necessary, fixing parts 4c are formed and they 
are fixed onto the resin of the housing 1 . 
[0013] The above-mentioned connector is surface- 
mounted, by the leads 3c, on a printed circuit board P 
built in a portable telephone. When an SIM card G is 
inserted into the portable telephone, the contacting 
parts 3b undergo elastic deformation to press against 
and contact the contacting parts of the SIM card C and 
make board to board or board to card mechanical con- 
nection and electric connection. Now, structures for fit- 
ting the SIM card C into and removing the card C from 
the portable telephone will be described by example. In 
one type, the SIM card C is inserted into a slot formed in 
the portable telephone to bring the SIM card C to a posi- 
tion approximately in parallel with the printed circuit 
board P. In another type, a cover of the housing of the 
portable telephone is lifted to expose the contacting 
parts and nearby area of the printed circuit board P, then 
the SIM card is placed there and the cover is closed to 
bring th SIM card C into a position approximately in par- 
allel with the printed circuit board P. In the former type, 
the SIM card C contacts the contacting parts 3b of the 
connector and pushes them into the inner side of the 
windows 2 to slide into the slot. When the SIM card C 
reaches the fully inserted position, the contacting parts 
of the SIM card C contact and press the contacting 
parts 3b of the connector. In the latter type, when the 
contacting parts of the SIM card C are in contact with 
the contacting parts 3b of the connector, the closing 
force of the cover is used to press the contacting parts 
of the SIM card C against the contacting parts 3b of the 
connector. 

[0014] Next, a production method of the above-men- 
tioned connector will be described. First, as shown in 
Fig. 6, connecting terminals 3 and a frame 4 being con- 
nected together as a single piece are press-formed from 
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a plate material W (illustrated- by solid line in the dia- 
gram). Next, the above-mentioned connecting terminals 
3 and frame 4 are placed in a mold and a housing 1 is 
molded (illustrated by imaginary line in the diagram). 
After that, the connecting terminals 3 and frame 4 are 
cut away from the remnants of the plate W. This com- 
pletes the production. Fig. 6 shows a case in which plu- 
ral connectors are produced at a time from a single 
plate material W. The number of connectors to be pro- 
duced at a time is discretionary. 

[0015] In the present first embodiment, as shown in 
Fig. 7, a pressing contact force Fo exerted by the coun- 
terpart SIM card C is transmitted by the connecting ter- 
minal 3 to work on fixed parts or contact parts of the 
lead 3c and the housing 1 on the printed circuit board as 
Fl and Fh, respectively, and moreover, Fo also works on 
a fixed part or a contact part of the reinforcing lead 3d 
on the printed circuit board P as Fs. The concentrated 
stresses on the lead 3c and the housing 1 are reduced 
by that diverted amount. This prevents damages to the 
lead 3c and allows reduction in its size and thickness, 
and in turn allows reduction in size and thickness of the 
housing 1 . 

[001 6] Now, when the contacting parts of all the leads 
against a printed circuit board are in a single plane, this 
state is expressed by "A good coplanarity is obtained." 
When the connecting terminals are to be supported on 
a printed circuit board by reinforcing leads as well as 
leads, all the leads and reinforcing leads must have a 
high coplanarity. Otherwise, the reinforcing leads can 
not fully exhibit their function of reducing the concen- 
trated stresses on the leads and the housing. However, 
when the reinforcing frame 4 is embedded in the hous- 
ing 1 of the connector, as is the case of the above-men- 
tioned embodiment, any deformation of the housing 1 is 
reliably prevented by the reinforcing function of the 
frame 4, and a high coplanarity is obtained for all the 
leads 3c and reinforcing leads 3d. As a result, concen- 
trated stresses on the leads 3c and the housing 1 are 
reliably reduced. 

[0017] Moreover, according to the above-mentioned 
production method, as the connecting terminals 3 and 
frame 4 being integrally connected to the plate 4 are 
buried into the housing 1, more higher coplanarity is 
obtained for all the leads 3c and reinforcing leads 3d. 
Thus the concentrated stresses on the leads 3c and the 
housing are reliably reduced. Moreover, the connecting 
terminals 3 and the frame 4 can be set into a mold by a 
single action. This facilitates setup. 
[0018] Fig. 8 shows a second embodiment that differs 
from the first embodiment in only the configuration of 
the contacting part and nearby portions of each con- 
necting terminal 3. In the second embodiment connect- 
ing terminals 3 are of so-called bellows type. The 
internal end of the connecting terminal 3 bends upward 
into an approximately U shape in the window 2 and fur- 
ther bends into an approximately inverted V form to 
form a contacting part 3b. With this configuration, the 



contacting pari 3b can undergo elastic deformation in 
the direction of thickness of the housing (the vertical 
direction in Fig. 8) through elastic deformations of a 
cantilever part of the connecting terminal 3 extending 
5 from the housing part la and the U-shaped bent por- 
tion. As other configurations, operations and effects are 
completely identical to those of the first embodiment, 
the identical marks are used and the description of the 
first embodiment is quoted intactly. 
io [001 9] The present invention includes an embodiment 
wherein no frame is embedded as shown in Fig. 9. This 
embodiment comprises a board-shaped housing 1 with 
windows 2 and connecting terminals 3 being arranged 
in relation to the windows 2, and each connecting termi- 
15 nal 3 has an intermediate part that is fixed to the hous- 
ing part near the edge of the window, a contacting part 
that is formed at the" inner end so that it can undergo 
elastic deformation in the direction of thickness of the 
housing in the window 2 near the top of tile housing, a 
20 lead formed at the external end, and a reinforcing lead 
that extends from the intermediate part towards the bot- 
tom of the housing in the window 2. In this embodiment, 
the pressing contact forces that are exerted by the 
counterpart SIM card work, via the connecting terminals 
25 3, on the fixed parts or contact parts of the leads and the 
housing 1 on a printed circuit board. The pressing con- 
tact forces also work on the fixed parts or contact parts 
of the reinforcing leads on the printed circuit board, and 
by that portion, the concentrated stresses on the leads 
30 and the housing 1 are reduced. This prevents damages 
to the leads, making it possible to reduce size or thick- 
ness of the leads, and in turn, to reduce size or thick- 
ness of the housing 1 . 

[0020] In the above - mentioned embodiments, the 

35 number of the windows and the number of the connect- 
• ing terminals are a total of six, 2 rows x 3 columns. This, 
however, does not limit the number of the windows, the 
number of the terminals and their arrangement. The 
configuration of a portion of the connecting terminal 

40 near it contacting part is not limited to the type exempli- 
fied in the above-mentioned embodiments; the present 
invention is applicable when the contacting part is 
arranged so that it can undergo elastic deformation in 
the direction of thickness of the housing in the window 

45 near the top of the housing. When a frame is embed- 
ded, as is the case of the above-mentioned embodi- 
ment 1 , the configuration of the frame is not limited to 
the above-mentioned embodiments. The present inven- 
tion is applicable when a heat-resistant frame of a dis- 

so cretionary form having a function of reinforcing the 
housing is embedded in the housing. With regard to the 
structure of fixing of the intermediate part 3a of the con- 
necting terminal 3 to the housing part la, the present 
invention is applicable to a connector of which connect- 

55 ing terminal has. as shown in the first embodiment, a 
structure wherein the upper face of the intermediate 
part 3a is jointed to the bottom of the housing part 1a 
(including, for example, a structure wherein the bottom 
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of the housing part 1 a is hooked by a hole formed in the 
V intermediate part 3a or a periphery thereof to hold the 

intermediate part 3a, and a structure wherein the upper 
face of the intermediate part 3a is bonded onto the boi- 
torn of the housing part 1a), or, as shown in the second 5 
embodiment, a structure wherein the intermediate part 
3a is embedded in the housing part la. Furthermore, in 
the above-mentioned embodiments, board to card con- 
nection is exemplified by connection between a printed 
circuit board P and an SIM card C. The present inven- 10 
tion, however, is extensively applicable to board to 
board connection or board to card connection in a vari- 
ety of appliances. Such cards include not only SIM 
cards but also PC cards, IC cards and the like. Counter- 
parts of connection include printed circuit boards, SIM 75 
cards and the like, and battery packs; in short, all media 
that require mechanical connection and electric con- 
nection with a printed circuit board at connecting parts 
are included. 

20 

Claims 

1 . A connector for a printed circuit board comprising 



a subsequent step of placing said connecting 
terminals (3) and frame (4) in a mole and mold- 
ing a housing (1), and 

a subsequent step of disconnecting the con- 
necting terminals (3) and frame (4) from the 
rest. 



a board-shaped housing (1) with windows (2), 25 
connecting terminals (3) arranged in relation 
with said windows (2), 



having an intermediate part (3a) fixed to a 
part of the housing (la) at an edge of the 30 
window(2), } 

having a contacting part (3b) being formed 
at the internal end and being formed so 
that it can undergo elastic deformation in 
the direction of thickness of the housing (1 ) 35 
in the window (2) near the top of the hous- 
ing (1), 

having a lead (3c) formed at an external 
end, and - 

having a reinforcing lead (3d) extending 40 
from the intermediate part (3a) towards the 
housing bottom in the window (2). 

2. A connector of claim 1 further comprising a rein- 
forcing frame (4) embedded in the housing (1). 45 



3. A connector of claim 1 or 2 characterized in that 
when seen in a plan view said reinforcing leads (3d) 
are arranged almost symmetrically on both sides of 
a part of said connecting terminal (3) extending so 
towards said contacting part (3b). 



4. A method for producing a connector for a printed 
circuit board of claim 1, 2 or 3 comprising 

a step of press- forming connecting terminals 
(3) and a frame (4) being connected together 
as a single piece, 
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(57) A connector for a printed circuit board compris- 
ing a board-shaped housing (1) with windows (2) and 
connecting terminals (3) arranged for the windows (2). 
An intermediate part (3a) of each connecting terminal 
(3) is fixed to a housing part (1a) at an edge of the win- 
dow (2), and a contacting part (3b) of the connecting 
terminal (3) is arranged so that it can undergo elastic 
deformation in the window (2) in the direction of thick- 
ness of the housing (1) near the iop of the housing (1). 
The external end of the connecting terminal (3) is 
formed as a lead (3c), and the connecting terminal (3) is 
provided with a reinforcing lead (3d) that extends from 
the intermediate part (3a) towards the bottom of the 
housing (1) in the window (2). If necessary, a reinforcing 
frame (4) is embedded in the housing (1). A production 
method thereof is indicated by example, wherein con- 
necting terminals (3) and a frame (4) being connected 
together are press-formed, and they are integrally 
molded with the housing (1), then the connecting termi- 
nals (3) and the frame (4) are disconnected from the 
rest. 
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